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(54) HAFOChJiOBAJI yCTAHOBKA 
C ASyXBAJlbHOW TYPBHHOH 



1 

H3o6peTfiHHe othochtch k Ten-nosmepreTH- 
Ke h npe^HasiianeHO ar* ncno^t30BaKH5i b 
9Kepro6^0Kax c AByxBajjbHMMH Typ6nn smh c 
npoMfe>KyTO^HbJM neperpenoM napa. 

napOctfJiOBUe ytranOSKW, COAep- 5 
mawne npOMe>KyTo*WWfi naj>oneperpeBaTejii>n 
naponepenycKHoft Tpy6onpoBOA, BKAiOHemme 
napa^wiejjbHO Meac^y UHJUWApaMH BbicoKoroH 
cpeAHero AaBJieiiHH> norropojiKKft wctouhkk: • 
rtapa h Tpaicr nHTa/rejibHoft boaw, Opn stom io 
b naponepenycKHoft rpyfionpoBOA BKJuouen 
3^K6KTop, KOTopwft eoofimen TpyOonpOBOAaMK 
c peryjJHpyioiuHMK mianaHawK no 3>KeKTHpy- 
rc>me# c p$A£ c riocropOHHHM BCTOMfjKKOJvr na- 
pa, a no 3>KeKTHpyeM0# — c TpaicroM nHTa- 15 
TeJIfcKOft BQAtt [I]- 

llpH nycKe TypSwHt* A-H* pfrry4Mp0i*a«nH 
TeMnepaTypw btgphhho neperpeTOro nepane- 
psa uH^KWApow cpeAHero AaBJieHHa (UCZl) 
noaaioT b 3HceKT0p nap ox nocTOponirero hc- 20 
roHHHKa, KOTOpwH nOAcacueaeT qacr*> nap a, 
HartpaBjjneMoro b npoMercyroKHuft neperpe- 
BaTejib- TaKHM oCpaaoM^ 4ep<*3 npoMe^cyto^- 
Hufk nepcrpeoaTCJik npoxoAKT napa MfcHbiae 
wa BejiHHiwy no^cocaHiioro b 9>KeKTop. npw 25 
6o/jm0HX pacxo^ax noAcocaHHoro h 9>KeKTop 
napa CHJOKaercfl HaAO&HOCTb npoMewyTGiHO- 
ro naponeperpeBare^fi KOTJia, iiro fjBJiseTCH 
oahhm H3 HeAocTaTKos sTOft napocn./ioBO!l yc- 
Ta«oeK«, KpoMe toro, no^ana napa b sjfceK- 30 



TOp OT TlOCTOpOHHerO BCTOUHHiCa npHBOAHT K 

cooTBeTCTsyjoi^eMy yBejinieHHio naponpoK3- 
BOAKTejibHocTH nocrropoHHero hctohhh *ta, wa- 
npHMep nycKOBoft KOTejibHoft T hto yBejiHTOBa- 
eT KanKTajibHtie sarpa-m a npHBOAHT k yse- 
jiHHeHHK) KOHAencaTa b l^HKJie, KOTOpti5 npH- 
xoAHTca yA2un^Ti> H3 uHKJia, »jto chh^k^ct 3ko* 

HOMH^HOCTt yCTaHOBKH. 

Pl3Becriia TSK)«e napocHJioaajt ycTaHOBKa c 
AByx&aJibHOft TypdKHofi, coAepncamaa Ha oa- 
hom eajiy qacTH BiJcoKoro. cpeARero h hh3ko- 
ro AaBjjeaHa (MBA, HCA h HHR) y a Ha Apy- 
row eaJiy — ■ h HHfl, npn stom napo- 

BnycKH ^CJX coo6m&HB2 Tpy6onpoiiOAaMH, 
Ka^KAWj^ H3 KOTOpblX HMeeT 33ABH>itKy c 6a A- 

nacoM, qepe3 npoweacyroHtitift naponeperpe- 
Bare^ib KOTJia c bwx^ohom L TBJ1 > KMeiomeft 
p^rehepatHBHwe 0T6opM napa, cooSmeHHbie 
c noAorpeBarejififciH, Koropbie bk^johchw b 
TpaKT nKTaTe^bHofi BOAbi [2]. 

IlyeK BTOporo aa^a Typ6HHbt npH pa5ota- 
romeM nepsoM sa^e ocymecTBJifltor otkputk- 
eM peryjiiipyiomero KJianana Ha APnoJiHH- 
TejibHOM TpySonpoBOAe npH 3aKpu < rbi^ aa- 
ABH»<Kax m hx 6afinacax Ka Tpy$onposOAax 
noABOAa neperpeToro napa k ^QH proporo 
Bajia. TaKKM o6pa3ow, Ha BTopoft saji rypfiH- 
Hbi nocTynaer xaaoA«wfi nap, ne npouieAHiHB 
nepe3 npoMe^cyTOHHWil neperpeBaTejjb, t- e. 
pacxoA napa <iepe3 nocjieAHHH yMeni^maeTCJi 
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Ha ReJiHsnny oTo6paHKoro napa H3 btopgh 
pajr. B pe3yjibTaTC 3Toro oxjiaacAeHBC upoMc- 
^cyTOHHoro neperpesateJia yxyAwaeicji, 
npMBOAat k ciiH^KeHHio ero HaAeachocrH n 3to 
ji8Ji«erca neAOcraTKOM ycraHOBiOL 

ZUfl noBbimeHHfi hhcaQ ooopoToe TypSnHM 
DToporo aajia b nee noAajoT fiojtbuioe koah- 
h^ctbo xojioAHOro napa nyTOM OTKpwTHtf pe- 
ryjiHpyiomero KJianaua aa AOno-rmHTc/iMiOM 
Tpy6onpoBOAe. OA^aKO ygeAHyeHHe noA^a 
xoAOAiioro napa n HQU Typ6HHW BToporoBa- 
jia npHBOAHT k yR^H'i&riHio A&BA6HH5I nepeA 
typoHHQH, YVQ yMSHbiuaeT nepenaA AaBvientf* 
Ha peryjwpyioiiLeM KAanancr h, cAeAoeaTejib- 
ho, yMeabiuaetca pacxoA <cxojioAHoro» napa 
ucpc3 Aon04«iiTejiLHHfi Tpy6onpoBoA- B pe- 
3yjii>TaTe rrk mera pascopoTa Typ- 

Ghhw oTxpaeawT aaASHttcicy na Tpy6onpo»o- 
Ae noA^QAa neperpetoro napa k huH BTopo- 
ro Bajia, ^to npHBOAKT k tynxecTBeHHOMy 00- 
swiueHHio TCMnepa-rypw napa nepeA 40X1 
TypDHHW B/roporo bsaB- noBbiiueune TCMne- 
paTypw napa sws&BaeTca ASyMB. (J>aKTopaMH: 
noAanen BbKioKOTeMnepaTypHOfo napa nOCAfi 
npoMejKyTOHnoro neperpciBaTeaiH £ yMCHbme- 
KneM ao ah xojioAHoro napa, bcjicactbhc no- 
BbrinehHa AaBJieHH^ • nepeA ^Cfl, Typ6Hiiw 
BToporo saJia, 

UoBHnienHe xewnepaTypH napa nepeA 
HCft Typ6nHti npHBOAHT k yBCAHHeHKio Bpe- 
mchh nycKa BTOporo BaAa, t_ e. tc chh^kchhio 

M aHGBpeKtiOCTH H 3KOHOMH l IHOCrH yCTaHOBKH. 

riocjie nojinoro oncpuTHJi saMmXKa na 
TpyConpOBOAe noABOAa napa k HQU Typ6«- 
Ht* BToporo sajia 3a$cpWBaeTCfl peryAGpyto- 
JHH& KJianan na AonoAHHTejibHOM Tpy6onpo- 
BOAe h A2^t»nefiujee tfarpyxtenHe BTOporo Ba- 
jia TypSwHbi npoH3BoA^T noBHineHHeM na- 
rpy3FCH na sortie Ka« Ha o6hhhhx naporyp- 
6hhhh^ ycrartOBxax. 

ripn odaHoae BToporo BaJia Typ6KHH a-ah 
peMOHTa 3aKpwBaeTCH 3aA£»J«KKa Ha Tpy(5o- 
npoBoxe napa k HC/L TypSnnbt BToporo BaJia 
h oTjcpbipacTca pery-iHpyioiiLHH KJianaw na 
AonOJiKHTeAbHOM Tpy6onpoBOAe. Oak bko b 
peayJibTare roro, hto rewnepaTypa napa 3a 

UBA Typ6HHbI AOCTSTOHWO BHCOKaH, TO H 

npHayABTejibHoe pacxojia>KHBanHe Typ^HHw 
BToporo bha a orpaHHueno BToft TeMnepaTy- 
ppfi. B p63yJii>Tax& Tpe6yeTC« oupeAejieH koc 
BpeMH A- 7151 ecTecTBemiOro o x a a ^KAe h w# Typ- 
6mu ao TCMneparypfai, KorAa mo>kho npHCTy- 
nHTb k ee peMonry. 

Uejitio H3o6peTeima Ji&JuieTcn noBbiiueHHe 

U a AeJKHOCTH K 3KOHOMHUHOCTH yCTaKQSKH. 

y"K33aHBaH AocTHraetca teM, HTO no 

MeHbtneB Mepe Ha oahom 6aflnacoB ycTa- 

HOBJ16H SJKSKTQp, COOO^H^hLk HO 3JKGKTHpy- 

jOmeA cpeA£ c pereHcpaTHBHWM OT6opoM Ma- 
cth BbicoKoro AaBAeiiKil, a no 3?KeKTHpye- 

MOH — C TpaKTOM nHTaTeAbHOii BOAW- 

Ha »?epTej«:e npHa<2AeHa cxeMa napocnjro- 

Boft ycraHOBKH. 
YcTanoBKa BKJiio^aeT A»yxBaAWiyio ryp6H- 

«y r 1 KOTopofi c perenepaTHBHWM ot- 



uopoM 2 napa coeAHHeiia TpyGonpoBoAOM 3 
oiBOAa napa c npoMe?KyTOHHbiM neperpeBaTe- 
acvi 4» k KOTopowy Tpy&OTipOBQAaMK 5, 6 
noABOAa napa c 3aA6H>KKaMH 7,8nc 6an- 
5 nacaMH 9, 10 noAKJiioyenbi HCJJ, 11> 12. 
IB Cannae 10 EKJiio^ieH 3>KeKTop 13, nqAKAio- 
ticiiHWH no 3/KeKTHpy»meft cpeAe rpy6onpo- 
boaom 14 c peryJiHpyfomKM KAananofvi 15 k 
pereHcparHBHOMy oT6opy 2 MB/I 1. S^ex- 

10 Top 13 no sxceKTHpyeMOH cpeAe >'Skmm cene- 
jineM HOACQCAHHfeH rpyoonpQBOAOM 16 c pery- 
AiipytomHM KJianauQM 17 k TpaKTy nHrareAb- 
Hoft BOAbi 18, Hanpnwep npOMe^Kyto^Hoa 
CTynciJH nHTaTeJibHoro. Kacoca 19. 

15 flapocKAOBasi ycTanosKa pa^OTaeT cAeAyio- 
uihm o6pa30M. 

nph pa6oTe nepeoro uaJia Typ6H«bi nap 
HBA 1 no rpyoonpoPOAy 3 npow^wv ^opes 
naponeperpesaTeAb 4 a no Tpy6onpoBOAy 5 

20 tiep63 3aABH>KKy 7 nocTynaeT b ^ICJX 11. JXjisi 
nycKa sxoporo Bajia Typ6HHW oTKpwBaeTCH 
pery^HpyiOw»H jcAanan wa Gafixiace 10 h nap^ 
npomfeA whh neperpenaTCAb 4, nocrrynaeT B 
aHceKTop 13, b ysmoe cenenHe KOToporo no 

25 Tpy6onpoBOAy 16 nocrynaeT HHTaTeJibnasi po- 
Aa H3 npoMetfcyTOHHOft CTyneHH natoca 19. 
B 3iK£iCTope npoMcxoAHT pacnbiA h Hcnape- 
HHe nuTaT&nbnoS s^Abi, b pe3yAbTSTe *iero 
TBMnepaTypa napa 3a ^iceKTOpoM n nepeA 

30 HCA 12 noHHJKaerca. PcryAHpooaHHe TeMne- 
paTypw napa nepeA HCJX 12 ocymecrBJifleTca 
KAananoM 17 b cootbctctbhh c TpeSyeMbiMH 
KpHfepHftiUH jiaAOicnocTH HCJX 12. 
BsHAy Toro>. hto BeCb nap nocAe HBZJ 1 

35 npoxOAHT nepes naponeperpeBaTejib 4 ( o6ec- 
/ie c H3Baercn BbicoKaa h a Ae>KH0cTb erO pa6o- 
Tbi. H3MeHeaHe pacxoAa napa aah p^seopo- 
Ta HCA 12 ocymecTBA^iOT nyxeM otkphthh 
peryAHpyiomero KJianana Ha Saftnace 10, 

-10 flocjie nojiHoro bTKpbiT«si sroro KJianaHa 
yeeABHeiiHe pacxoA^ napa ajie Harpy wzunn 
HCJX 12 ocymeCTBJiaiOT nyTCM noAQHii napa 
H3 OT6opa 2 no Tpy6onpoBOAy 14 b a^efcrop 
13. Hap H3 rpyfionpoBOAa 14 y npHuieABiHfi b 

^5 9>kcktop 13, co3Aaei s pa3pe»;eHHe b 3#c6kto- 
pe, hto odecneHHoaeT AQno^iaaTeAbHBiii noA fc 
coc napa H3 Tpy60fipOBOAa 6, tj?o ofiecneHK- 
eaeT pacu/HpeaHe AHana30Ha Harpy^cenuH 
HCXl 12 □THOCHTejibHO «xoaoahwm» napoM. 

50 PacxoA napa H3 oT6opa 2 b 3JKeKT0p 13 pe- 
ryjinpye-fca icJianaHOii 15, Ilocjie noAHoro 
OTKpwTHB KJianaHa 16 oTKpbisaeTcsi aaABMiK- 
Ka 8, h AaJibHe&uiee Harpy>KeHHe HCJX 12 
ocymecTBA5iioT o6hhuum cnocodoM. 

55 upH ocraKOBe BToporo Bajia Typ6HHbi aa^i 
peMonra ssKptmaeTca 3sabh^kkb 8 H OTKpW- 
BaeTc* pcryAHpyiomwH KAanan na Saitnace 
10 h iwianan 15 na Tpy 6a liposome 14. Do 
Tpy6onpoBOAy 16 m ncpe3 3H«eKrop 13 noAa- 

60 wt nHTaTeAwiyio BOAy, P^cxoa Koropoft pery- 
AHpyior KjranaHOM 17 TaKHM o6pa30M, ^Todu 
T&MnepaTypa napa 3a ^>k&ktopom 13 coc»TBeT- 

CTBOBaJia KpHtepKflM HaAOKHOrO OCTUBaHH^I 

HCil 12. FipeAAaraewaa ycTaHOBKa o6ecneMH- 
G5 aaeT npHHyAHTeAbHoe oxjia>KAeHHe MeTaAAa 
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DToporo Bajis Typ6HffbJ aq Tpe6yeMbix tgm- 
nepaTyp. 3tq aaeT B03MOJKH0cn> npwcTynHTb 
jc peMOHTy BTOporo sajia TypCwHw 3H3rm- 
twh>ho paHbine, hzm npa ecT^crBennau octb\- 

TaKHta oGpasoM, fr/taroAapa ycranoflKe ha 
Saifcnace 3anBH?KKH arceKTopa, coeanHGHHOro 
c pereaeparHBHWM OTdopow napa 4BZI Typ- 
Chhh n rpaKTOM nfirare^baoit sOAbi Tpy6o- 
npoBOjiaMH, Ha kotopwx ycTaHOBJieabi pery- 
^HpyioiuHe KjjanaMU, wckji ton acres* cHwweMHe 
pacxo.ua napa ijepes ppowe^KyTOHHwft nepe- 
rpeeajejib icorjia npn nycxe aroporo Ba./ia 
Typ6HHu, ftCKJiJQ^aeTcq noAana napa b 9>ksk- 

TOp DT ITOCTOflHBOrO KCTOMrtHKa, HCK-fllOWaeTCH 

cyu;ecTBe?iHOe nOBWiueHwe TeMnepaTypbi ne- 
peji HCJX TypfiHHu BTOporo saJta scjie^cTBHe 

nOBWHJeHH5I napOnpOH3BOMTeJIbHOCrTH hXitK- 

TOpa h noAaiH 6ojiee mnoAHOro napa, o6e- 
cjienHBaerca 6oJjee iviySoKoe pacxana>KHBa- 
H«e i^era^a TypCHHW Broporo Bajia, nro no- 
BbriuaeT skokomhuhoc^i. h wa,zie>KFiocTb ycTa- 

K03Kff> 

napoca^ioaafl ycTaHDBKa c AeyxeajibHoS 
Typ6HHOH, co^ep>KaiuaH Ha oahom Bajjy h^cth 



uwcoKoro, cpe^nero it nH3Koro A&MeHH*, a 
Ha ApyroM sajiy — »iacTH cpeiiHero h HK3KO- 
ro A3Bjie«HH ? npn stom naposnycKH nacTeft 
cpe^Hero £aeJieHJi£ cooGu^e^bi rpy6onpoBO- 

5 Ka«ilHft H3 KOTOpWX HMeeT 33ilBH}KKy 

c 6afinacoM, nepes npoMexyroHHbift napone- 
perpeBaTejtb KOTJia c BbixjionoM *racTH Bbieo- 
Koro AaojieHHH, iiMeiomefi peroHepaTHBHwe 
otCopbi napa, cooGmeHfibje c nOAOrpesaTeJis- 

10 mh, KOTopwe BKJIIOqeHbl B Tp8KT n^TSTeJlbHOft 
BOAbi, OTJiHHaiomaaca tom, ^ro^ c uejibio 

no MfcHbnieft Mepe Ha dahom na 6a#nacoB yc- 
TaitOBJiCH a^ccKTop, cooSmeHHbift no 3^gkth- 
15 pyioia^en cpe;*,e c p^re«epaTHB«HM ot6opom 
nacTH BbicoKoro 2iaB/[eHHH, a no aaceKTHpye- 

MOfl C TpaKTOM nilTSTeJJbHOH BOAbl, 

HcTOnHHKH HH^OpMaUHH, 

npMHHTbi^ pp ^npM^Hiie npH 9?tQnepT*ae 

20 1. ABTOpCKOe CBH AGTGJT bCTBO CCCP 

Jsfc 642493, kji. F OlK 13/02, 1977. 

2. ABTOpCKOe CBHAeTCKbCTBO CCCP 

380847, kji. F OIK 13/02, 1977 (npoTO- 
twi). 
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(54) A STEAM POWER PLANT WITH A DOUBLE- SHAFT TURBINE 

The invention relates to the heat and power engineering. A steam power plant with a double-shaft 
turbine, comprising high-pressure, intermediate-pressure and low-pressure parts on one shaft 
thereof and intermediate-pressure and low-pressure parts - on its other shaft, wherein the steam 
inlets of the intermediate-pressure parts are communicated by means of pipelines, each of which 
has a gate valve and a by-pass, through a boiler reheater with the exhaust of the high-pressure part 
having regenerative steam bleed-offs communicated with heaters, which are included into a feed 
water circuit. In order to improve reliability and economical operation of the power plant, an ejector 
is mounted on at least one of the by-passes, the ejector being communicated via an ejecting medium 
with a regenerative bleed-off of the high-pressure part, and via an ejected medium with the feed 
water circuit. 



